Secretion of platelet-activating factor is mediated by MDR1 P-glycoprotein in cultured human mesangial cells.
MDR1 P-glycoprotein (Pgp), the product of the MDR1 gene involved in multidrug resistance in cancer cells, is also expressed in normal tissues. In the human kidney, it is localized in the mesangium, the proximal tubule, the thick ascending limb of Henle's loop, and the collecting duct. Pgp actively transports lipophilic xenobiotics, peptides, steroids, and lipids, and perhaps endogenous substrates. It has been shown previously that human mesangial cells in culture express active Pgp and that the expression of Pgp can be down-regulated by exposure to antisense oligonucleotides. Mesangial cells do not express multidrug resistance-related protein (MRP). Experiments were performed to determine whether 1-O-alkyl-2-acetyl-sn-glycero-3-phosphocholine (generically platelet-activating factor, PAF) is a substrate of Pgp in human mesangial cells in culture. This study found: (1) PAF C-16 and analogs inhibited Pgp-mediated efflux of rhodamine 123 by 59 to 88% in multidrug-resistant KBV-1 cells and by 85 to 97% in cultured human mesangial cells. (2) In mesangial cells stimulated with A23187, the secretion of endogenously produced PAF was inhibited by >80% by the Pgp blockers verapamil, cyclosporin A, PSC-833, vinblastine, and adriamycin. (3) Preincubation with MDR1 antisense oligonucleotides also blocked PAF secretion by human mesangial cells. PAF analogs do not modify the transport of MRP substrates in MCF-7/VP cells expressing MRP but not Pgp. These results indicate that PAF is an endogenous substrate of Pgp in human mesangial cells. Inhibition of Pgp transport may be useful in reducing glomerular damage occurring in pathologic conditions where PAF secretion is elevated.